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ABSTRACT
Assessing Mourning Dove Population Declines: Changes
in Nesting Dynamics and the Role of Perch Sites
by
Paul M. Meyers, Master of Science
Utah State University, 1994
Major Professor: Dr. Michael Conover
Department: Fisheries and Wildlife
I replicated a nesting study carried out 40 years ago
in southern Utah to assess reasons for long-term population
declines of mourning doves (Zenaida macroura) in the western
United States.

I compared current nesting patterns to

similar data collected in 1952.

I saw little difference in

nest success and nest predation, but reproductive output and
nest density decreased dramatically.

The number of young

fledged per pair of adults was only 64% of that estimated in
1952.

A 1-2 week delay in the nesting season contributed to

this decrease, but cannot explain it entirely.

Nest density

was about 20% of that in 1952 and total reproductive output
for the study area about 12-19%.

Underlying causes for

these changes are uncertain, but patterns of delayed
nesting, high nest abandonments, and low reproductive output

viii
are similar to those seen in stressed bird populations
(e.g., food/nutrient limitation or increased toxicant
levels).

Finally, highest nest density occurred in a

habitat type (i.e., Chalk Creek) considered unimportant for
doves in 1952.

Nests in Chalk Creek suffered higher

predation and abandonment rates than those in irrigation
ditches.
I also examined the effect of perch sites on nest
density and distribution in two ways.

First, I demonstrated

a significant correlation between nest density and perch
s:te density in riparian plots.

Second, I erected

artificial perch sites in the second year of the study and
recorded changes in nest densities.

For the year of the

study only, nest density was higher in the experimental
p�ots, but the difference was not statistically significant.
From the levels recorded the previous year, however, nest
densities increased in the experimental plots and decreased
in the control plots.

This difference was statistically

s:gnificant, suggesting that mourning doves use the presence
o: perch sites as cues for habitat selection.

Finally, in

comparing the presence of other avian species, I found
s:gnificantly more blackbirds (Aqelaius phoenicus and
Euphaqus cyanocephalus) and western meadowlarks (Sturnella

lX

neglecta) in experimental plots than in control plots.
(95 pages)

INTRODUCTION
Mourning doves (Zenaida macroura) are one of the most
abundant birds in the United States (Robbins et al. 1986).
Tomlinson et al.

(1988) estimated an average fall population

of 470 million birds in the lower 48 states.

But in

addition to being an abundant songbird, mourning doves are
also an important game species.

In some years, more

mourning doves are harvested in the United States than all
other game birds combined (Tomlinson et al. 1988).

In

recent years, an estimated 9% (45 million birds) of the fall
population was harvested annually (Dolton 1994).

In Utah

alone, nearly 200,000 birds were harvested in 1990 (Mitchell
et al. 1990).
Mourning doves breed throughout the lower 48 states,
the southern sections of Canada, the Greater Antilles,
Mexico, Bermuda, the Bahamas, and some sections of Central
Anerica (Dolton 1994).

Two subspecies of mourning doves

exist in the United States (Aldrich and Duvall 1958).

.z.....

marginella occupies the western two-thirds of the nation,
and .Z.....

m_,_

carolinensis occupies the eastern sections.

An

intermediate race exists in the zone of overlap (Dolton
1991).

Mourning doves breed in a variety of habitats

(Downing 1959, Caldwell 1964, Morse 1975, Howe and Flake

m_,_
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changing land-use patterns may reduce both breeding habitat
and food supply.

Other factors include increased pollutant

levels, increased predation, hunting, and large-scale
climate change due to global warming.

At the inception of

this study, none of these factors appeared prominent.
The large scale of the population decline and its
pattern of decrease make analysis difficult.

The drop in

numbers is not characterized by dramatic fluctuations from
year to year but by a gradual decline.

Causes for this type

of decline are difficult to assess because no single event
stands out.

To approach this problem, I chose 2 methods.

First, I investigated changes that have occurred over
the period of decline.

To this do this effectively, I

needed a reference point before the decline began.

In 1951

and 1952, Dahlgren (1955) conducted a mourning dove
population study near Fillmore, Utah, in which he recorded
calling counts, breeding season length, nest density, nest
3uccess, food habits, nest attributes, reproductive output,
incidence of trichomoniasis, and vegetation use.

In 1992

1nd 1993, I returned to this same study site to compare
:urrent population data.

I focused attention on nesting

�cology, with specific intent to investigate changes in nest
jensity and nest success and explain mechanisms for
�erceived changes.
Second, I searched for possible habitat limitations the
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ASSESSING MOURNING DOVE POPULATION DECLINES: CHANGES
IN NESTING DYNAMICS AFTER 40 YEARS 1
ABSTRACT
I replicated a nesting study carried out 40 years ago
in southern Utah to assess reasons for long-term population
declines of mourning doves (Zenaida macroura) in the western
United States.

I compared current nest success, predation

rate, abandonment rate, nesting season length, vegetation
use, reproductive output, and nest density to similar data
collected in 1952.

I saw little difference in nest success

and nest predation, but reproductive output (i.e., the
number of young fledged per pair of adults) and nest density
decreased dramatically.

Number of young fledged per pair of

adults was only 64% of that estimated in 1952.

A 1-2 week

delay in the nesting season contributed to this decrease,
but cannot explain it entirely.

Nest density was only about

20% of that reported in 1952, and total reproductive output
for the study area only 12-19%.

Underlying causes for these

changes are uncertain, but patterns of delayed nesting, high
abandonments, and low reproductive output are similar to
those seen in stressed bird populations (e.g., food/nutrient
Coauthors for this paper are Paul M. Meyers, William D.
Ostrand, Michael R. Conover, and John A. Bissonette.
1
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populations associated with either the western, central, or
eastern U.S.

Decisions regarding mourning dove management

are made separately for each population.
Mourning dove numbers are monitored by call-count
surveys, which serve as indices to the actual populations.
A consistent method for call counts has been used since
From 1966-94, Dolton (1994) found that call-count

1966.

estimates showed a significant downward trend for the
Western Management Unit (WMU), while the Eastern and Central
Management Units (EMU and CMU, respectively) showed stable
trends for both the previous 10- and 29-year periods.
Declines appeared to be the greatest in California and
Oregon.

In Utah, the population trend showed a decrease

(though not statistically significant) from 1966-94.
Reasons for the decline are unclear.

The overall

decrease may be due to degradation of wintering habitat in
Mexico.

However, Tomlinson (1989) examined banding

recoveries in Mexico and reported that the largest
percentage of birds from both the WMU (62%) and CMU (77%)
winter in the same area (the Western Highlands region).
Therefore, if wintering conditions were the reason for the
decline, one might expect a concomitant decline in the
central dove population.

This has not occurred.

These data

do not rule out winter mortality completely, however, as a
moderate percentage (38%) of the WMU doves winter outside
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STJDY AREA

The study site was located about 2 km northwest of
Fillmore, Utah, in an area called the Old Fields.

These

fi2lds were the first to be irrigated and farmed when the
ar2a was settled in the 1800's, and irrigation practices
have changed little since that time.

Chalk Creek, which ran

thLough the area, was diverted into irrigation canals, and
m03t of the farmland was irrigated by gravity flow.
The site was at the eastern edge of a broad, arid basin
(F�hvant Valley).

Rainfall averaged 37.9 cm per year.

The

sr:ecific area of research consisted of approximately 12.6 km
of riparian vegetation (8.1 km irrigation ditch and 4.5 km
creek) running through approximately 570 ha of farmland.
Tre riparian vegetation consisted of a fairly continuous
line of shrubs interspersed with trees.

A few small areas

along the irrigation ditches contained a second-story,
closed canopy, but most of the canals were typified by
srrubby vegetation.
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Major vegetation in the irrigation canals consisted of
�illow (Salix sp.), squawbush (Rb..JJ..s. trilobata), wild rose
(Rosa sp.), and golden currant (Ribes aureum).

Major

�egetation along Chalk Creek consisted of squawbush,
interspersed in places with single, relatively tall (�5 m)
trees, such as willow (Salix sp.), cottonwood (Populus sp.),
locust (Robinia sp.), and boxelder (Acer negundo).
Fields surrounding the canals consisted mostly of
clfalfa, wheat, barley, and pasture--mainly rye grass.
lnfarmed areas consisted of desert shrubs and grasse$,
including juniper (Juniperus utahensis), sagebrush
(Artemisia trident ata), and cheatgrass (Bromus tectorum).
tJ.ETHODS

Dahlgren (1955) found highest nest densities in the
ripa�ian vegetation of the Old Fields.

Because he did not

�ecifically define his 5.3 km census area, I began with a
troad census of the entire study area and then focused
i,,.,eekly censuses on 5.3 km of ditch containing highest nest
censities.

Midway through the first field season, due to

l8w incidence of nests, I expanded the weekly census to
:include all riparian areas (i.e., 12.6 km).

Beginning 15

Ppril 1992 and 1 May 1993 and continuing through 5
Eeptember, I searched for dove nests once per week by
�lking the riparian areas and agitating the vegetation with
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a 2 .5-m aluminum pole.

To verify that the riparian areas

still contained the highest nest density in the Old Fields,
I walked 4 additional random transects once per month.
These transects were 0.8, 1.8, and 4.0 km long and
represented the major habitat types in the surrounding area:
juniper-sagebrush, sagebrush, alfalfa, rye grass, barley,
corn, and fallow fields.
I aged all dove eggs and nestlings (Hanson and Kossack
1957), and during searches, checked all previously found
nests to construct full histories for each.

I checked all

nests on day 10 of the nestling period to determine fledging
(Coon et al. 1981, Nichols et al. 1984).
Each failed nest was checked for cause of failure.

If

the eggs or nestlings were damaged or gone, I considered the
nest depredated.

If eggs, or nestlings �7 days old, were

present without an adult, I considered the nest abandoned-
mourning doves incubate and brood constantly (Dahlgren 1955,
Sayre et al. 1980) through about day 7 of the nestling
period.

Abandoned nests were rechecked 1 week later to

ensure the nest was abandoned.

To determine whether

abandonment occurred because of investigator disturbance, I
rechecked the age of the egg or nestling when abandonment
was first suspected.

If development stopped within 1 day of

the prior visit, I assigned the nest failure to investigator
disturbance.

I included these nests when comparing data to
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1952, as Dahlgren made no distinction concerning
abandonments.

These nests were removed from all other

analysis unless stated.
Many studies have examined the effect of human
disturbance on nesting success of various bird species
(Nolan 1963, Gottfried and Thompson 1978, Nichols et al.
1984, Westmoreland and Best 1985, Major 1990) with mixed
results.

To reduce the effects of investigator disturbance,

I flushed the parent only the first time I encountered a
Subsequent checks were from a distance.

nest.

Morrow and

Silvy (1983:22) stated that "statistically equivalent data
on nesting success of mourning doves can be obtained with a
minimum of disturbance if only the fate of the nest is
known"

(not the fate of the individual nestlings).

I estimated the number of nesting pairs on the same
dates that Dahlgren (1955) used.

I did this by counting the

number of nests in the study area and adding the number of
new nests initiated the following week that I could not
attribute to renesting (Dahlgren 1955).

To estimate the

number of nests produced per pair, I divided the total
number of nests produced in the season by the peak number of
nesting pairs (McClure 1943, Dahlgren 1955).
I calculated apparent nest success as the proportion of
nests in which eggs were laid that produced fledglings.
also calculated nest success using the Mayfield method

I
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(Mayfield 1961 and 1975, Miller and Johnson 1978).

I

calculated separate estimates for egg and nestling stages
because the probability of survival was different in the
nestling stage than in the egg stage.

This phenomenon has

been noted in other mourning dove studies (Dahlgren 1955,
Best and Stauffer 1982, Morrow and Silvy 1982).
I multiplied the number of nests per pair by apparent
nest success and number of young per nest (i.e., the number
of fledglings divided by number of successful nests) to
calculate the number of young fledged per pair of adults
(Dahlgren 1955)

I compared this value directly to that

found in 1952.
Dahlgren measured some nest attributes, including nest
height and plant species providing support and cover.
recorded these also.

I

I measured nest height <4 m high with

an incremented aluminum pole and higher nests with a
clinometer.

I also recorded the number of live and dead

supporting branches.

To determine whether changes in nest

height were important to nesting success, I compared average
height between successful and unsuccessful nests with a 2tailed Student's unpaired t-test.
Dahlgren reported most of his data as means without
standard deviations, so I assumed homoscedasticity and made
mean comparisons with 2-tailed, Student's unpaired t-tests.
I compared percentage data (e.g., nest success and predation
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rates) with 2-tailed, 2-sample z-tests for proportions.

I

directly compared census data, such as number of nests and
nest density.
I calculated the effects of a shortened season by
constructing a flow chart of all possible combinations of
successes and failures using probabilities calculated from
the data I collected (Fig. 1).

Actual figures include 62%

chance of success, 38% chance of failure, 1.9 offspring per
successful nest, and nest failure occurring on day 10 of the
nest cycle.

Fledging was assumed to occur on day 24 (Coon

et al. 1981, Nichols et al. 1984).

I assumed every pair

renested 6 days after nest failure or fledging and that all
pairs continued to nest throughout the season.

Further, I

assumed that neither success nor failure had an effect on
the probability of future success.

Finally, if a nest was

initiated within the time limit being tested, I assumed that
there was enough time left in the season to complete the
nesting attempt.
I defined season length for nest inititation as the
time in which 90% of the nests were initiated.

To determine

this, I exluded the earliest 5% and the latest 5% of the
nests and took the season length to be the dates between the
next earliest and the next latest nest initiations,
respectively.
The only full-season data in 1992 came from a subset of
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the study area, as I expanded the study site mid-way through
the season.
analyses.

For this reason I used only 1993 data for most
Unless noted, the ditches surveyed for the entire

1992 season were not significantly different from those same
ditches in 1993 for all parameters under study.

Also,

unless stated, comparisons include 1952 data only, because
1951 data did not represent an entire season.
Finally, to determine whether the nutritional value of
foods selected by doves in 1993 (Ostrand 1994) was less than
that of foods selected in 1952 (Dahlgren 1955), I collected
samples of Rocky Mountain bee weed (Cleome serrulata) from a
site near Salt Lake City, Utah (about 200 km north of
Fillmore) and compared the nutritional value to wheat
collected near the study site.

Samples were analyzed at USU

Analytical Labortories, Logan, Utah, using nitric acid
perchlorate digestion (Jones et al. 1991) on an ICAP 9000
spectrophotometer, and total a Kjeldahl nitrogen test
(Chapman and Pratt 1961).
RESULTS
I found 82 dove nests in 1992 and 112 nests in 1993.
Nest density for comparable census areas dropped slightly
(9.4%) from 1992-93.

In 5.3 km of irrigation ditch,

Dahlgren found 179 nests in 1951 and 252 nests in 1952.
found highest nest densities in the riparian areas.

I

Only 1
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)est occurred in sagebrush-Juniper, and none in sagebrush or
agricultural fields.

I found several nests away from the

:ransects through reports from farmers and radio-telemetry.
�hese nests occurred in pinyon-juniper, orchards, idle
pasture, fallow fields, and town.
Overall dove reproductive effort decreased dramatically
:rom 1952.

Mated pairs in the irrigation ditches fledged an

average of 2.5 young in 1993 and those in Chalk Creek
:ledged an average of 2.0.

These figures are only 64% and

51% (respectively) of the 3.9 offspring per pair reported by
Dahlgren (1955).

Also, the overall nesting season appeared

to start 1-2 weeks later than in 1952 (Fig. 2).

The end of

the season appeared premature in 1992, but when nests from
the expanded study site were included, season termination
was the same as for 1993.
Warm weather beginning 1 May 1952 may explain an early
initiation of breeding that year (Fig. 3).

However, if

temperature were a factor, I would expect 1992's breeding
season to begin earlier than 1993's.

This did not occur.

Because doves nest sequentially throughout the season,
later nest initiation may decrease the number of possible
nests each pair could produce.

Season length for nest

initiation was 80 days (11 May-29 July) in 1952 and 70 days
(18 May-26 July) in 1993.

To include the expanded study

site in 1992, I estimated season length for this year.
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Estimates showed a 75-day season (22 May-4 Aug).

Season

length without the expanded study area was 62 days (20 May20 July).
Under optimum conditions, I calculated that each pair
could produce 4.6 young over 80 days available for nest
initiations.

At 75 days the breeding potential drops to 4.0

young per pair (i.e., a 13% reduction) and this figure
remains constant to 62 days of season length.
In addition to low reproductive output, the study area
in general did not support as many doves in 1992-93 as in
The peak number of nesting pairs present in the

1952.

irrigation ditches (Fig. 4) was about 38% (25% when adjusted
for difference in sampling area) of that in 1952.
Highest nest density (15.1 nests/km in 1992 and 8.7
nests/km in 1993) occurred in Chalk Creek, though density
varied along the creek, decreasing with increasing distance
from town.
widely.

Nest density among the irrigation ditches varied

Average nest density along these ditches was 9.0

nests/km in 1992 and 7.1 nests/km in 1993.

Both of these

averages were much lower than the 36.9 nests/km reported by
Dahlgren (1955).
Dahlgren (1955) also stated that in addition to
irrigation ditches, he censused 3 orchards and groves.

Of

these 3 stands, 1 remained intact in 1993, remnants remained
of a second, and the third no longer existed.

The remaining
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grove yielded only 3 nests in 1993.

Remnants of the second

yielded 9 nests in 1993 (a relatively high number).
Apparent nest success in irrigation ditches was 62.0%
(31/50), which was not significantly different (Z = 0.53, E

= 0.60) from 57.9% reported by Dahlgren (1955).

Overall

(i.e., creek and ditches combined) apparent nest success was
50.6% (41/81), also not significantly different (Z = 1.15, E
= 0.25) from that reported by Dahlgren.

Nest success in

Chalk Creek alone was 32.3% (10/31), significantly lower (Z
= 2.60, E = 0.009) than in the irrigation ditches the same
year.

This difference was due entirely to high losses

during the nestling stage in Chalk Creek.

Hatching success

(nests hatching eggs/nests that produced eggs) was nearly
the same (Z = 0.22, E = 0.83) for both irrigation ditches

and creek (66.7% and 69.2%, respectively).

However,

nestling success was much lower (Z = 3.51, E < 0.0004) in
Chalk Creek than in the irrigation ditches (45.0% and 87.5%,
respectively).
Mayfield estimates for survival in the irrigation
ditches were as follows:

57.4% (95% confidence interval

[CI] = 44.1-74.4%) for the egg stage and 87.0% (CI = 76.798.5%) for the nestling stage.

Mayfield survival estimates

in Chalk Creek were as follows: 55.9% (CI = 36.8-83.8%) for
the egg stage and 41.4% (CI = 24.0-69.6%) for the nestling
stage.

Mayfield estimates were lower than apparent nest
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success estimates for egg stages, but were nearly the same
for nestling stages.
Inversely associated with nest success was predation
rate.

Dahlgren (1955) reported a predation rate of 35.7%

(90/252) for 1952.

Predation rate for 1993 was 32% (16/50)

for the irrigation ditches, 58% (18/31) for Chalk Creek, and
42.0% (34/81) overall.

When disturbed nests were included

for comparison to the 1952 data, I found that neither ditch
predation rate (Z = 0.85, £ = 0.40) nor overall predation
rate (Z = 0.35, £ = 0.73) was significantly different than
those in 1952.

Predation in Chalk Creek, however, was

significantly higher (Z = 2.31, £ = 0.02) than in the
irrigation ditches for 1993.
Abandonments were the other major cause of nest
failure.

Dahlgren reported an abandonment rate of 6.2%

(24/389), including those abandoned due to his disturbance.
Ditch abandonment rate in 1993 (including disturbed nests)
was 11.1% (6/54), creek abandonment rate was 22.2% (8/36),
and overall abandonment rate was 15.6% (14/90).

Ditch

abandonment rate was not significantly different (X 2 = 1.83,
£ = 0.18, df = 1) than in 1952.

Overall abandonment rate

was significantly higher (Z = 2.97, £ = 0.003) than reported
by Dahlgren (1955).
To increase sample size, the following abandonment
rates include 1992 data.

Ditch abandonment rate was
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significantly higher in 1992-93 (12.9% or 9/70) than in 1952
(Z = 1.99, E = 0.046).

Abandonments were nearly twice as

high in Chalk Creek (25.0% or 16/64) as in the irrigation
ditches (12.9% or 9/70) in 1992-93, but the difference was
not significant (Z = 1.80, E = 0.072).
Average nest height (x ± SD) was 1.7 ± 1.2 m and was

significantly lower (T = 5.7, £ < 0.001, df = 152) than that
in 1952 (2.35 m).

Nest height in the irrigation ditches

alone (1.8 ± 1.2 m) was also significantly lower (T = 3.5, E
< 0.001,

df = 79) than in 1952.

For 1992-93, nest height in

Chalk Creek (1.4 ± 0.8 m) was significantly lower (T = 2.7,

E < 0.01, df = 58) than nest height in the irrigation

ditches and probably reflected the difference in vegetation
type.

For successful nests, average height was 1.7

±

1.2 m,

and was not significantly higher (T = 1.4, E > 0.10, df =
47) than height of depredated nests (1.4

±

1.0 m), though

predation rate on ground nests, 60.0% (9/15), was higher
than on elevated nests, 31.5% (52/165),

z

= 2.19, E = 0.026.

Vegetation used for nesting changed slightly since 1952
(Table 1), with decreased use of all major vegetation types:
willow, wild rose, and virgin's bower.

Vegetation use also

varied somewhat from 1992-93 for the irrigation ditches.
Doves showed high use of dead vegetation: 54% of nests used
dead limbs in 1992 and 53% in 1993.

Also, spatial

distribution of nest sites shifted slightly between these 2
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years.

Two ditch sections, barren of nests in 1992, had

high nest densities in 1993.

In one of these ditches, half

the ditch had been razed between seasons.

Apparently this

improved access to the horizontal branches on the ditch-side
vegetation.
I noted no difference in species of predators seen on
the study site.

I made no attempt to quantify predators;

however, I was able to document 4 instances of egg predation
(Hungarian partridge eggs) in mourning dove nests by using
camera setups similar to those developed by Major (1991) but
modified for use in actual dove nests (P. Meyers 1994
unpubl.).

Two predation events were by ground squirrels.

The other two were also by mammalian predators, which were
probably also ground squirrels.

Ground squirrels,

specifically rock squirrels (Otospermophilus grammurus),
were by far the most abundant predator in the study area.
During the week in which the grain harvest began, a large
pulse of food was added to the study site.

Predation

appeared to be affected by this food supply (Fig. 5).
The harvest also created a pulse of food for the
mourning doves; however, it did not appear to affect
reproduction.

In 1992, dove reproduction increased slightly

during the wheat and barley harvest (Fig. 2), though
variation between weeks was inherently high.
harvest began after nest initiations subsided.

In 1993, grain
Dahlgren
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of adults because it makes 2 untested assumptions.

First,

it assumes equal ingress and egress of mating pairs in the
area.

Second, it assumes that all pairs nest throughout the

breeding season or that no previously unreproductive pairs
replace birds that do terminate early.

Evidence exists that

hatching year birds can nest late in the season (Irby and
Blankenship 1966, Mirarchi et al. 1980, White et al. 1987)
but the magnitude of this occurrence is uncertain.

Even if

the exact number of young per pair is uncertain, however,
given the magnitude of change in reproductive output, it is
likely that the decrease in young fledged per pair is
contributing to the low population levels in Fillmore.
The contribution of the delayed nesting season to
lowered reproductive output is unclear.

The estimate of a

13% decrease for a 9-day change was a maximum figure.

The

realized drop may be less if doves compensate through
behavioral changes, such as nesting later into the season or
decreasing time between renests.

Season termination,

however, was about the same as in 1952.
Shortening the season from 80 days to 75 produced an
estimated 13% decrease in number of offspring per pair, yet
shortening the season from 75 to 62 days produced no
estimated change.

This sharp drop and plateau is caused by

the rigid assumptions of the model (e.g., predation always
occurred on day 10, renesting always occurred 6 days after

previous nest termination, fledging always occurred on day
24).
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A model using exact daily probabilities of survival

would produce a more gradual decline.
A problem exists in that Dahlgren's early season data
included only 1 year, 1952, and there is no way to know
whether this year was an anomaly.

But whether or not the

delay exists, it can only be partly responsible for the
decreased reproduction.
Increased abandonments may contribute also, but overall
nest success was not significantly different between the 2
time periods.

Two other possibilities exist: 1) the doves

abandoned the study area or terminated reproductive efforts
early (probably after unsuccessful attempts), or 2) they
took longer to renest.

The pattern of nesting pairs present

throughout the season (Fig. 4) is about the same as in 1952,
suggesting that abandonment of reproductive efforts did not
change.

However, P. Meyers (1994 unpubl.), using radio

telemetry, documented the disappearance of 2 of 3 mated
adults after unsuccessful nesting attempts (of nests that
failed before 16 July).

Despite the small sample, these

abandonments of the entire area seem unusual for a species
noted for nest-site fidelity.
Increased time between renesting is another likely
possibility but requires more investigation to support.
Although P. Meyers (1994 unpubl.) showed that 2 pairs did
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delay renesting (4 weeks for 1 pair), most pairs renested 46 days later, which is the expected timing.
Although.the ultimate cause of the decrease in
reproduction was not investigated, the patterns I documented
(i.e., delayed season, high abandonments, and low
reproductive output) are similar to those of birds under
stress (e.g., increased pollutants or food limitation).
Several mourning dove and ring dove (Streptopelia risoria)
studies have shown delayed reproduction due to ingestion of
pollutants, especially polychlorinated biphenyls (PCBs) and
dichlorodiphenylchloroethane (DDE) (Haegele and Hudson 1977,
Farve 1978, McArthur et al. 1983, Tori and Peterle 1983,
Koval et al. 1987).

Koval et al.

(1987) have further shown

increased abandonments and increased time between renesting.
Pesticides such as dichlorodiphenyltrichloroethane (DDT) are
still used in Mexico.

I have no data, however, that

indicate the presence of elevated toxicants in Utah doves.
Some evidence exists, however, for changes in food and
nutrient availability.

Ostrand (1994) collected dove crop

samples in Fillmore, Utah in 1992-93 and compared them to
samples taken by Dahlgren (1955) in the same study area.
Although both reported that wheat was overall the
predominant food type, Dahlgren (1955) also reported that
bee weed was the dominant early- and late-season food
source.

Ostrand (1994) found no bee weed present in dove
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crops.

This altered diet may indicate a loss of an

important food and nutrient source.

Bee weed is episodic in

Utah, and again the problem exists of only 1 year's data in
1952.

The plant was completely absent from the study area

in 1992 and 1993.

In 1993, I found a small cluster several

kilometers west of the study site.
Whether this change in food supply has caused lowered
reproduction is uncertain.

However, food, protein, and

nutrient supplies can drastically alter reproductive
dynamics in birds (Simkiss 1961, Anderson and Stewart 1973,
Jones and Ward 1976, Beckerton and Middleton 1982, Cain
1982, National Research Council 1984, Arcese and Smith 1988,
Manjit and Boag 1990, Aboul-Ela et al. 1992, Richner 1992,
and Robbins 1993) often in the patterns observed in
Fillmore.
Interestingly, the dietary protein content in the wheat
I collected is lower than optimal requirements for chickens,
Japanese quail (National Research Council 1984), and
bobwhite quail (Colina virginianus, Aboul-Ela et al. 1992),
b ut the content in bee weed is higher or nearly sufficient

for these species.
Aside from lowered reproductive output, the major
change was in nest density.

Ostrand (1994) replicated

Dahlgren's transect survey for the same years as this study
and found that counts compared to 1952 were about 30% in
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1992 and 20% in 1993.

These data agree with mine.

Dahlgren's (1955) data may have overestimated nest density
fer the entire area because he surveyed only the most
productive ditches, while I included many unproductive
ditches.

For 5.3 km of irrigation ditch, Dahlgren (1955)

found a total of 36.9 nests/km.

In 1993, by looking at 200-

m blocks of riparian vegetation, I found some densities as
high.

When totaled, however, these blocks only constituted

1.2 km of widely scattered plots, which, again, is about 20%
of that in 1952.
Ostrand (1994) stated that the linear distance of
shrubby vegetation along the riparian corridors changed
little between 1952 and 1993 for this same study area.

I

ncted that a large excess of riparian habitat went unused
though it appeared to be suitable for nesting.

Although I

conclude that nesting habitat is not limiting in this
environment, a limitation of perch sites may exist (see
chapter 2), which would reduce suitable nesting areas and
tcerefore overall nest density.
Another significant change since 1952 is that nest
density was highest in Chalk Creek in 1992-93.

The

significance of this apparent shift is that the probability
of nest survival in Chalk Creek was much lower than that in
the irrigation ditches.

At first appearance, this suggests

an ecological trap (Gates and Gysel 1978); however, the

excessive nest mortality was not likely a function of nest
density itself.
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High nest densities also existed in the

irrigation ditches but these nests suffered no increased
mortality.

Also, egg predation rates were nearly identical

between creek and ditches, which suggests that a functional
response does not explain the higher predation on nestlings.
The pattern suggests the presence of a different type of
predator.

Physically, the creek had much steeper, sandier

banks, which may have supported more burrowing predators.
Also, the creek stopped running early, which made the inside
banks (over which almost all nests were located)
particularly accessible.
As in 1951-52, predation was the largest cause of nest
failure.

This is true for most species of birds (Lack 1954,

Ricklefs 1969, see also Caccamise 1976, and Best and
Stauffer 1982), and many biologists consider predation a
significant evolutionary pressure in nesting ecology
(Slagsvold 1982, Moller 1987).

Overall predation rate,

however, was remarkably similar during the 2 time periods.
I do not consider predation a likely cause of the decline.
Although nest height was significantly lower than that
in 1952, the actual difference in height was only 0.7 m and
probably reflects a slight change in vegetation height or
structure.

This change is not biologically significant,

however, as nest height was not important to nesting
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success.

These data agree with data collected by Yahner

(1983) and Major (1990) but conflict with Best and Stauffer
(1982).
The change in vegetation use also may indicate a change
in species composition or successional stages from 1952.
However, vegetation use changed from 1992-93 and throughout
each season.

As doves nest in a wide variety of habitat

types (Downing 1959, Caldwell 1964, Morse 1975, Howe and
Flake 1989), and have been shown to be extremely adaptable
nesters (Soutiere and Bolen 1976), vegetation type used for
nest support is probably not extremely important.
MANAGEMENT AND RESEARCH
IMPLICATIONS
Overall, this study has demonstrated a significant
change in reproductive output and nest density between 1952
and 1993.

I have suggested that these changes have

contributed to the population decline in Fillmore, Utah.

I

have further suggested several proximate causes for the
changes observed.

Specific studies into the presence of

toxicants and food or nutrient limitations are now needed.
The question remains whether the patterns seen in
Fillmore are representative of other dove populations in the
western United States.

Additional studies such as this one,

concentrating on season length, nest density, and
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reproductive output, are advised.

Studies in the central
Similar changes

and eastern United States are also advised.

may be occurring there despite stable population trends.
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Percent of mourning dove nests found in various

Table 1.

vegetation types.

P-value denotes difference between 1952

and 1993.
Species

Willow (Salix

1952

1993

1992

1993

Ditches

Ditches

Ditches

Creek

n

n

n

n

= 196

53.1

= 45

20.0

p-value

32.4

= 37

2.7

< 0.0004

= 37

.filL_)

Wild Rose

21.9

8.8

21.6

0

0.047

8.1

6.6

10.8

0

a

5.1

11.1

2.7

0

3

7.1

17.7

13.5

0

d

6.1

11.1

2.7

0

a

4.1

0

0

0

4.1

2.2

5.4

2.7

a

0.5

6.7

8.1

0

a

(�

fenleri)
Currant
(Ribes
a]Jr�)Jm)
Cottonwood
(Pogulus SQ.)
Locust
(Robinia

SD.)

Hawthorn
(CrataegJJs
.filL_)

Poplar
(PQQulus SQ,)
Elm (UlmJJs
.filL_)

Ash (FraxinJJs
.filL_)

(table continues)
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Species

Squawbush

1952

1993

1992

1993

Ditches

Ditches

Ditches

Creek

n

n

n

n

=

196

=

45

=

37

=

p-value

37

2.6

13.3

0

86.5

a

3.1

2.2

5.4

0

a

0

2.2

10.8

0

(Rhus
trilobata)
Apple (Malus
.fil2_,_)

Plum (Prunus

a

.fil2_,_)

Virgins Bower

53.2b

16.2

0

13.5

53.2b

29.7

< 0.0004

(Cl�matis
legusticifolL�,)
Bedstraw
(Galium
triflorum)
Virgins Bower

0.054

and Bedstraw
Rye Grass

0

0

2.7

a

0

0

5.4

a

(LQlium
multiflQrum)
Sagebrush
(Art�misia
trid�ntata)
aPercentage too small for statistical analysis.
b

Data from 1951 (i.e., late-season nests

compared), n = 139.
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Table 2.

Nutritional content

(%

and mg I kg) of bee weed and

wheat with dietary requirements (National Research Council
1984) for domestic chickens and Japanese quail.
Nutrient

Bee Weed

Wheat

Domestic

Japanese

Chicken

Quail

Requirements

Requirements

18.75

9.2

14.5

20

Ca (%)

0.10

0.04

3.4

2.5

K (%)

0.49

0.29

0.15

0.4

Mg

0.18

0.12

0.05

0.05

0.32

0.55

0.15

0.15

Protein (%)

(%)

p

(%)

0.37

0.29

s

(%)

0.65

0.10

Na (mg/kg)

0.007

0.003

Al (mg/kg)

12.61

26.83

20.81

10.12

Fe (mg/kg)

42.96

44.13

60

60

Cu (mg/kg)

18.87

6.53

8

6

Mn (mg/kg)

0.18

0.12

60

70

Sr (mg/kg)

17.38

3.21

Zn (mg/kg)

26.49

16.83

65

50

Se (mg/kg)

0.0

0.0

0.1

0.2

B

(mg/kg)
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?igure 1.
Partial flowchart of all combinations of
possible reprcductive events.
Boxes indicate number
of birds renesting and previous fate.
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EFFECT OF PERCH SITES ON HABITAT DISTRIBUTION
OF MOURNING DOVES (ZENAIDA MACROURA) 2
ABSTRACT.--I examined the effect of perch sites on
Western Mourning Dove (Zenaida macroura marginella) breeding
density and distribution in two ways.

First, I demonstrated

a significant correlation between nest density and perch
site density in riparian plots.

Second, I erected

artificial perch sites the second year of the study and
recorded the change in nest densities in plots that
contained perch sites and in paired control plots.

Nest

density was higher in experimental plots than in control
plots, but the difference was not statistically significant.
From the levels recorded the previous year, however, nest
densities increased in the experimental plots and decreased
in the control plots.

This difference was statistically

significant, suggesting that Mourning Doves use the presence
of perch sites as cues for habitat selection.

I also found

that the presence of Blackbirds (Agelaius phoenicus and
Euphagus cyanocephalus) and Western Meadowlarks (Sturnella
neglecta) was significantly higher in experimental plots
than in controls.
Coauthors for this paper are Paul M. Meyers, Michael R.
Conover, and John A. Bissonette.
2
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Mourning Dove populations in the western U.S. have
declined slowly over the past 29 years (Dolton 1994).

Year

to year, the population fluctuations are small, but over
time the trend has shown a significant decrease.

Although

this species is one of the most abundant birds in the U.S.
(Robbins et al. 1986), the persistent decline has created
much concern.

Of the three general populations that exist

in the U.S. (Kiel 1959), the decline is only apparent in the
western population--the central and eastern populations show
stable trends.
The possibility exists that changes in habitat have
created limitations affecting breeding density.

Many

habitat components have been listed as essential to sustain
reproductive populations in birds: presence or absence of
trees, available food, perch sites for singing, roosting, or
foraging, nest material, nest sites, adequate water, and
presence or absence of other organisms (Lack and Venables
1939, Hilden 1965, Klopfer and Hailman 1965).

In addition,

there are often indirect cues to habitat quality that are
not in themselves important for survival but on which the
birds rely for habitat selection (Lack 1933 and 1937, Hilden
1965, Wiens 1969, Fretwell 1972).

This study was designed

to test the importance of a single environmental factor,
elevated perch sites, on the density and distribution of
nesting Mourning Doves.
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My own observations of Mourning Doves in southern Utah
show that nests are invariably placed next to prominent
perches protruding 2 m or more above the surrounding
vegetation (P. Meyers unpubl.), and many researchers have
speculated that perch sites are important components of
avian habitat (Lack and Venables 1939, Kendeigh 1941, Hilden
1965, Zimmerman 1971, Wiens 1973, Knodel-Montz 1981,
Castrale 1983).

Mourning Doves use perch cooing to attract

mates (Frankel and Baskett 1961, Jackson and Baskett 1964),
and territorial birds in general rely heavily on singing for
territorial defense (Welty 1982:280).

While some birds have

developed flight songs, Mourning Doves need perches from
which to sing.

Also, perch sites probably are important

simply to monitor territorial intrusions and increase owner
visibility.

Jackson and Baskett (1964) stated that unless a

bird is actually seen by the territory owner, the owner does
not react, even if the intruder is cooing.

If not

absolutely necessary for species habitation, perch sites
still may be important for reducing the amount of energy
expended in territory maintenance.
Most studies that have investigated perch-site
importance pertain to raptors (Stahlecker 1978, Stalmaster
et al. 1979, Hall et al. 1981, Reinert 1984, Fielder and
Starkey 1986, Buehler et al. 1992, Caton et al. 1992) and
treat perch sites as foraging outlooks.

Several researchers
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examined perch site selection for grassland birds (Castrale
1983, Witter and Cuthill 1992) and for bill wiping in
European Starlings, Sturnus vulgaris,

(Harrison 1977).

Kendeigh (1941) suggested that a lack of perch sites may
have contributed to increased chasing for territorial
defense in Yellow Warblers (Dendroica aestival.

A few

studies, both descriptive and experimental, have looked at
perch-site effects on the presence or density of birds
during the breeding season (Lack 1933, Lack and Venables
1939, Harrison and Brewer 1979, and Knodel-Montz 1981)
Finally, Downing (1959) found that Mourning Doves in
northwest Oklahoma showed a much higher nest density in
areas of trees, though he attributed this fact mainly to
nesting substrate.

I have found no studies that have tested

the effect of perch sites on actual nest densities.
This study consisted of three parts.

In the first, I

correlated Mourning Dove nest density with the presence of
perch sites.

In the second, I examined the effect of

artificial perch sites on Mourning Dove nest density.

In

the third, I compared the use of the perch-site areas by all
species of birds to the use of a paired control plot.
STUDY AREA

The study took place about 2 km northwest of Fillmore,
Utah, in an area called the Old Fields.

These fields were
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the first to be irrigated and farmed when the area was
settled in the 1800's, and irrigation practices have changed
little since that time.

Chalk Creek, which ran through the

site, was diverted into irrigation canals, and most of the
farmland was irrig �ed by gravity flow.
The area was situated in a broad, arid basin (Pahvant
Valley).

Rainfall averaged 37.9 cm per year.

The specific

area of research consisted of approximately 12.6 km of
riparian vegetation (8.1 km irrigation ditch and 4.5 km
creek) running through approximately 570 ha of farmland.
The riparian vegetation consisted of a fairly continuous
line of shrubs interspersed with trees.

A few small areas

along the irrigation ditches contained a second-story,
closed canopy, but most of the canals were typified by
shrubby vegetation.

The irrigation canals received periodic

water flow throughout the summer while Chalk Creek dried up
before data collection in 1992 and around 5 June in 1993.
Major vegetation in the irrigation canals consisted of
willow (Salix sp.), squawbush (� trilobata), wild rose
(� sp.), and golden currant (Ribes aureum).

The major

vegetation along Chalk Creek consisted of squawbush,
interspersed in places with single, relatively tall (� 5 rn)
trees, such as willow (Salix sp.), cottonwood (Populus sp.),
locust (Robinia sp.), and boxelder (� negundo).
Fields surrounding the canals consisted mostly of
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alfalfa (Medicago sativa), wheat (Triticum aestivum), barley
(Hordeum vulgare), and pasture--mainly rye grass (Lolium
rrultiflorum).

Unfarmed areas consisted of desert shrubs and

�rasses, including juniper (Juniperus utahensis), sagebrush
(Artemisia tridentata), and cheatgrass (Bromus tectorum).
METHODS

Relationship Between Nest Density and Natural Elevated
Perch Sites.--From 15 April to 5 September 1992 and 1 May to
5 September 1993, I searched for Mourning Dove nests once
per week by walking the riparian areas and agitating the
vegetation with a 2.5-m aluminum pole.

On 19 July in the

first field season, I expanded the census area due to low
nest density.

I plotted all nest locations after 19 July

�992, all nest locations in 1993, and all elevated perch
sites 5 m or more in height on aerial photographs taken from
a fixed-wing aircraft in 1992.

The perch sites consisted

mainly of trees but also included power lines and poles.

I

transferred all locations onto orthophotos, which are
computer-manipulated photographs in which parallax is
removed.
I partitioned all riparian areas into 200-m circular
plots and recorded number of perch sites and number of nests
in each plot.

I excluded plots in which closed-canopy tree

cover made up more than 25% of the plot, as these plots
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added two variables--cover and an additional type of nest
substrate.

I compared nest density to tree density with a

Pearson's correlation, and further examined the relationship
in 400-m plots.

I also measured linear distance of the

riparian areas in each plot using orthophotos and a
measuring wheel.

I compared nest density to length of

riparian vegetation with a Pearson's correlation.
Effect Qf Artificial Perch Sites

Qil

N.e.s.t. Density.-

During the spring and summer of 1993, I constructed
artificial perch sites in riparian areas.

A pair of perches

consisted of 2 5.1 x 5.1-cm stakes 4.3 m high with a 30-m
length of wire running between them.

Each plot contained

two pairs of perches, one pair on each side of the riparian
vegetation, offset 15 m.

Wire was later replaced with three

to five strands of polypropylene twine, twisted together.

I

ran a guide wire to the ground at each end to add support
and increase line tension.
Some disagreement exists on Mourning Dove territory
size (Lund 1952, Mackey 1954, Wing 1956:220).

I chose to

make plots 75 m long, which is within the range reported by
Jackson and Baskett (1964) and Sayre et al.

(1980).

Data

from the previous year showed the average distance from nest
to nearest perch site was (x ± SD) 7.9 ± 10.8 m, so I ran
plots 15 m beyond each end of the perch sites.
width between the perch wires was 12.5

±

5.6 m.

Average
Because of
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land-use restrictions, one perch site consisted of two 20-m
pairs, in a line, with a 5-m separation.
I chose areas that lacked adequate perch sites--areas
without trees or power lines.

I also avoided most fence

lines.

Plots began at least 50 m away from trees or power

lines.

I marked a starting boundary and randomly assigned

it as the boundary of a control or an experimental area.

I

measured plots with a measuring wheel, and left a 50-m
Due to

buffer zone between experimental and control plots.

the meandering nature of Chalk Creek, a consistent straight
line measure between stakes produced a varying creek length.
Average plot length in Chalk Creek was 78 ± 5.6 m.

I

adjusted control plot boundaries to match experimental plots
after I erected the perch sites.
Beginning 4 May, I erected perches in eight plots along
Chalk Creek, eight along irrigation canals, and five in
former pasture.

Beginning 8 June, I erected 10 more sets in

sagebrush habitat.

In pasture and sagebrush, wire length

was 20 m, and plots measured 60 m by 35 m.

Width between

perch wires was 5 m for seven sites and 25 m for eight
sites.

I chose points at random with a map and grid, gave

the plot a random bearing, and began the paired plot 50 m in
a random direction.
Once per week, using the same methods as for the nest
census, I conducted nest searches in and beyond the plots
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and buffers.

I recorded only active Mourning Doves nests

and compared total nests in the experimental plots to total
nests in the control plots with a Wilcoxon's signed rank
test for matched pairs.
Through the nest census in 1992, I collected data in 11
of the 16 riparian sites in the year before the experiment.
I compared nest densities in the plots over the same time
periods for both years.

I analyzed the change within

experimental plots with a Wilcoxon's sign rank test for
matched pairs, in which pairs were the same plots in
consecutive years.

Finally, I compared the change in

experimental plots to the change in the paired controls with
a Wilcoxon's sign rank test for matched pairs.
To determine whether change in nest density in plots
reflected an absolute change for the study area or a shift
in distribution, I counted all nests between experimental
plots and directly compared this number with nests in the
same areas in 1992.

I compared this change to the change

that occurred within the experimental plots.
Artificial Perch Sites filld J2.lQ.t. ��Other Avian
Species.--From 10 June-11 August 1993, I made weekly spot
checks of plot use by walking from one end of the plot to
the other and counting the number, species, and location (on
the perch sites or elsewhere in the plot) of birds present.
I checked all plots either on the same day or on two
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consecutive days.
In addition to weekly checks, several plots were close
enough to the road to accurately check during routine
drives.

Because these data weighted several areas too

heavily, however, they are only included in species totals,
but excluded from comparisons.

Paired comparisons were made

with a Wilcoxon's sign rank test for matched pairs.
Finally, I checked the perch sites specifically for
Mourning Dove use as I drove the study site each day.

I

began bi-weekly evening checks for Mourning Doves late in
the season (2 August).

These checks began 1 hour before

sunset.
RESULTS
Relationship Between Nest Density and Natural Elevated
Perch Sites.--Mourning Dove nest density and tree density
were significantly correlated (� = 0.72, £ < 0.0005, n = 33,
Fig. 6) for the study area.

The relationship was stronger

in Chalk Creek (� = 0.85, £ = 0.001, n = 11, Fig. 7) than in
the irrigation ditches (� = 0.67, £ = 0.001, n = 22, Fig.
8).

The correlation remained highly significant when I

omitted plots that contained no nests (� = 0.65, £ < 0.0005,
n = 24), and strengthened when plot size was increased to
400 m (� = 0.81, £ = 0.003, n = 11).

Number of nests was

not significantly correlated to the length of riparian
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vegetation within the plots (£ = 0.14, E = 0.43, n = 33).
Nearly all nests (78%, n = 90) were found in shrubs or
The correlation between nests and trees

on the ground.

remained highly significant (£ = 0.61, E < 0.0005, n = 33)
with all tree-borne nests removed from analysis.
Effect of Artificial Perch Sites on� Density.-
Overall nest density in and around the experimental area was
low.

Plots in both sagebrush and former pasture contained

no Mourning Dove nests.

They did, however, contain three

unidentified nests--two in experimental plots and one in a
control plot.

Because of this lack of response, these

habitat types were not analyzed further.
In the riparian sites,

I found nine Mourning Dove nests

in the experimental plots, four in control plots, and five
in buffer areas.

Five of 16 (31%). experimental plots

contained nests, and three of 16 (19%) control plots
contained nests.

One buffer plot was situated between two

back-to-back experimental plots.

I found two nests in this

buffer, and it may have been influenced by the perch sites.
For the year of the experiment only, the difference between
nests in experimental and control sites was not
statistically significant (T_ = 5, E = 0.16, n = 6).
The low magnitude of response made statistical power
very low.

I found no exact power test for a Wilcoxon's

test, but I was able to calculate the power of the
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param�tric alternative--the paired t-test.
difference experienced, power was 0.23.

For the mean

Power for the

Wilcoxon's test is somewhat less, suggesting that the chance
of actually detecting the difference I measured was very
small.

To achieve power of even 0.50, the E-value would

have to be set at 0.23.

Because of low power, I will

consi3er statistical significance at E = 0.1 to reduce the
chance of type II errors.
In the 11 plots censused during the pretreatment
season, experimental plots contained two nests, and control
plots contained four nests.

After placement of the perch

sites, experimental plots contained seven nests and controls
two.

The increase of nests in experimental plots was

statistically significant (T_ = 2, E = 0.09, n = 5).

I

could not statistically analyze the change in control plot
nests because all but two differences were zero (a
Wilcoxon's test excludes ties, thus reducing sample size).
But this result strongly suggests that no change occurred
within control plots.

The change in experimental plots was

significantly higher than the change in control plots (T_ =
2, E = 0.05, n = 6).

The argument can be made that subsequent nests in the
same plot may not be independent (i.e., they may be produced
by the same pair that previously nested there).
are in question.

Three nests

Two nests were in previous nests and were
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probably made by the same pair.

As one was in a control and

the other in an experimental plot, £-values changed little
when these nests were removed from analysis for both the
within-year comparison (T_ = 7, E = 0.15, n = 7) and
between-year comparison (T_ = 2.5, E = 0.06, n = 6).

The

most conservative estimate, when all three nests were
removed from analysis, changed the within-year comparison
slightly (T_ = 6, E = 0.22, n = 6) and had no further effect
on the between-year comparison.

In short, removal of these

nests did not change the original results.
Seven of nine nests in experimental plots and two of
four nests in control plots occurred within 50-110 m of two
This

or more very large (more than 10 m in height) trees.

added variable produced three perch-site arrangements: tall
trees with artificial perch sites, tall trees alone, and
artificial perch sites alone.

Kruskal-Wallis analysis

showed a significant difference (H = 6.40, E = 0.04, df = 2)
in number of nests among these three arrangements.
Subsequent multiple comparison analysis, however, failed to
detect significance between individual treatments.

I used a

nonparametric multiple comparison for unequal sample sizes
(Zar 1984:200), and failure to detect a difference was
probably due to reduction in power from the Kruskal-Wallis
to the individual comparisons.
Descriptively, the combination of both tall trees and

64
artificial perch sites produced the highest nest density
(seven nests in four plots or 1.75 nests per plot), followed
by tall trees alone (two nests in three plots or 0.67 nests
per plot), followed by artificial perch sites alone (two
nests in 12 plots or 0.17 nests per plot).
From 1992-93, riparian sections between experimental
plots showed a decline from 10 nests to seven (from seven to
two in areas more than 50 m from experimental plots, and
from three to five in areas adjacent to experimental plots)
Nests in experimental plots increased from two to seven.
Though the sample is small, this increase and corresponding
decrease in nearby areas suggests a distribution shift
occurred.

However, the increase I saw within the

experimental plots was greater than the decrease outside the
plots (number of nests increased by five within experimental
plots and decreased by three outside the plots).

These data

suggest that the increase I noted in the experimental plots
was at least partly due to an absolute increase in number of
nests.
Artificial Perch Sites gJ).Q .E.lQt. ��other Avian
Species.--Many bird species used the experimental and
control plots.

A complete list in order of abundance

(including those counts left out of the matched comparisons)
includes Red-winged Blackbird, Brewer's Blackbird, American
Robin (Turdus migratorius), Mourning Dove, Western
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Meadowlark, Western Kingbird (Tyrannus verticalis), Red
tailed Hawk (Buteo jamaicensis), American Kestrel (Falco
sparverius), Violet-green Swallow (Tachycineta thalassina),
American Goldfinch (Carduelis tristas), Brown-headed Cowbird
(Molothrus �), and Black-billed Magpie (Pica pica).
Because Red-winged Blackbirds and Brewer's Blackbirds were
difficult to distinguish from a distance, but both were
present in high numbers, I combined the counts from these
two species.
Two groups, Blackbirds (T_ = 0, E = 0.016, n = 7) and
Western Meadowlarks (T_ = 0, E = 0.062, n = 10), showed a
significantly higher presence in the experimental areas than
in the controls.

When I excluded birds on the artificial

perches, however, Blackbirds showed no significant
difference (T_ = 7.5, E = 1.0, n = 5), suggesting that use
of the natural vegetation in both plots was similar.
Western Meadowlarks contained too many ties to analyze,
suggesting that no difference existed also.
DISCUSSION
R elationship Between� Density .and Natural Elevated
Perch Sites.--Aside from trees, Chalk Creek contained a
homogenous vegetation structure--mainly squawbush-lined
banks--and was less influenced by human manipulation than
were the irrigation ditches.

The irrigation-ditch
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vegetation, on the other hand, was managed by individual
landowners and therefore often displayed radical vegetation
shifts at property borders.

The lower relationship between

perch sites and number of ditch nests was likely due to this
variation (i.e., many of the ditch plots may have contained
marginal nesting habitat with perch sites, whereas all plots
in the creek contained similar nesting vegetation, allowing
a clearer indication of perch-site effects).
The fact that the correlation between number of nests
and number of trees remained strong after the exclusion of
tree-born nests from the data supports the hypothesis that
trees were important mainly as perch sites rather than nest
substrates.

The correlation also remained strong after I

excluded plots barren of nests.

This test removed all plots

unsuitable for nesting for reasons other than lack of perch
sites.

Finally, the relationship between number of nests

and the length of riparian vegetation was not significant.
This suggests that the actual area of nesting vegetation was
probably not a cue to habitat quality--at least after a
minimum threshold was present.

Although type of nesting

habitat may still be important, it seems clear that perch
sites were an important common cue to habitat selection
among different habitat types.
Effect Q.f Artificial Perch Sites

Qil �

Density.--Nest

density in riparian areas without plots (i.e., approximately
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9.4 km riparian habitat throughout the study area) decreased
9.4% from 1992-93.

This difference was slight but supports

the evidence that the artificial perch sites had a positive
effect on nest density.

Because the plots represent a

sample of the entire study area, if the perch sites had no
effect,

I should see this same drop in both the experimental

and control plots.

Density actually increased in

experimental plots, though I observed a drop in the control
plots.
The artificial perch sites produced high nest densities
only in the presence of tall trees.

Jackson and Baskett

(1964) described a marked difference in perching behavior
between mated and unmated males.

Although both coo from

perch sites, motivation for the behavior and the behavior
itself differs.

Unmated males do not defend a territory and

utilize large areas (6-10 ha).

Once mated, however, the

male actively defends a small area (from 64 to 91 m in
diameter), and begins to utter a nest coo, which is slightly
different from a perch coo.
I propose that perch site requirements for these two
behaviors may be different.

Perch sites for mate attraction

should be relatively tall so that a male can be seen and
heard throughout a greater area.

Therefore, Mourning Doves

in my study site may select tall trees (primary perch sites
from now on) during this stage of the reproductive cycle.
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Once mated, however, the male need only defend a relatively
small territory, which does not require tall perches, though
some type of perch is necessary (secondary perch sites from
now on).

In areas where tall tree densities are low, doves

may rely heavily on secondary perch sites in maintaining
territories, though primary perch sites would still be
important for mate attraction.
In the study area, I often noted Mourning Doves nest
cooing on perches very near their nests.

These perches were

often only 1-2 m above the surrounding vegetation.

Perch

cooing, on the other hand, was most often heard near tree
groups.
Lack of tall trees may explain the zero densities in
many plots.
density also.

Perch-site design probably contributed to low
The efficacy of the wire I used was

questionable, and I suggest replacing the cross wire with a
0.5-1.0 m solid cross member, such as a wooden dowel.

Of 11

birds seen on the rope, only two were further than a few
meters from a stake.

If a wire or rope is used, I suggest

nothing smaller than 0.64 cm (1/4") in diameter and a
material that is very stiff, such as cable.

In addition, I

recommend placing some plots near tree clusters and running
the experiment for an additional season to rule out the
effects of memory on returning birds.
The most practical management implication in light of
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this study's results is to increase the density of primary
perch sites.

This can be done by planting trees and leaving

dead trees standing.

Placement of secondary perch sites

alone may merely shift nest distribution without producing
an absolute increase in nests.

In a case where primary

perch sites are limiting and secondary sites plentiful,
construction of secondary perch sites will offer little
increased reproduction.

If secondary sites are limiting,

however, their contruction would improve densities.
Undoubtedly, perch sites are not the only cue important
for nest-site selection.

Although I found nests on the

ground and in areas with no shrubs, densities in these areas
were extremely low, indicating that perch sites alone do not
define high quality nesting habitat.
As documented in chapter 1 and by Ostrand (1994), the
Mourning Dove population for the Fillmore study site has
declined between 1952 (Dahlgren 1955) and 1993.
et al.

Tomlinson

(1988) has speculated that the loss of trees,

especially phreatophytes, may play a part in the overall
population decline in the western U.S.

I have shown that

trees play an important part in nesting ecology of Mourning
Doves, but for reasons not usually attributed to them.
Analysis of 1952 and 1993 aerial photographs indicates a
reduction in mature trees from 116 to 85 at my study site.
Ostrand (1994) further showed a 5% decrease in the amount of
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shrubby riparian vegetation.

Although my results indicate

that a reduction in perch sites may cause a reduction in
nesting population, this factor alone cannot entirely
account for the reported 70-80% decline at my study site,
and other factors must also be considered.
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CONCLUSION
The nesting ecology of mourning doves in Fillmore, Utah
has changed.

I have shown that reproductive output has

dropped since 1952 and is very likely the principal
contributor to the population decline at my study site.

I

have further shown the importance of perch sites to dove
breeding density and distribution.

Future directions to

rejuvenate dove populations are straighforward.

First, we

must discover the ultimate cause of lowered reproduction.
The simplest and most cost-effective starting point is a
broad screening of mourning doves for chlorinated
hydrocarbons in fat tissue.

This screening should be done

early in the season when doves are just back from migration.
If results are negative, a food limitation study should be
initiated.
While studies are underway, specific management goals
can be implemented.

Landowners should be encouraged to

plant trees and to leave dead trees standing.
understory for nesting should also be grown.

A shrubby
Dead

vegetation should not be removed, as it is valuable nesting
substrate and creates effective perch sites.

Also, planting

of native seeds, such as bee weed, should be initiated.
Manipulation of reproduction has long been an effective
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wildlife management tool.

Studies such as this one,

emphasizing reproduction and nest survival, tend to support
this strategy.

However, factors such as juvenile

survivorship and overwinter mortality may be vitally
important, though difficult to study and manage.

Issues of

this sort could not be addressed within the framework of
this study, but they warrant consideration.
Aside from the management implications of this study,
the scientific questions it raises are numerous.

Questions

on differing scales of habitat selection, scales of habitat
distribution, and perch-site selection need further research
to clarify.

The question also arises of differences in

inclusive fitness between defense of primary perch sites and
the lowered energetic costs of switching to smaller
secondary sites after mate selection.
Major questions arising from analysis of reproductive
changes stem from alternative hypotheses for lowered
reproductive output.

Although I have proposed stress as the

ultimate cause, many other possibilities exist.

The study

area may no longer be a primary nesting area, but may rest
on the fringe of one (i.e., Fillmore itself).

This change

could lead to less fit individuals in my study area,
producing the patterns I observed.

Of radio-tagged birds

trapped on the study area, 7 of 19 nested in town and only 3
nested within the study area.

This may suggest a change in
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primary nesting areas.
We did not consider the effects of hunting on the
population.

But perhaps more interesting than the effects

of hunting mortality are the effects of hunting on genotype.
If hunting has selected for skittishness, one may see an
affect on reproduction, as flighty birds may abandon nests
more frequently.

In this study, abandonments were high, and

normally effective trapping methods were unproductive
because of premature flushing and long times of return to
nests.
Finally, a lack of social facilitation may exacerbate
low reproductive levels.

Cooing behavior is stimulated by

the cooing of other doves, and may stimulate reproductive
activity.

The lack of this aural stimulation may reduce

reproductive vigor.
The scale of my study was small in relation to the
scale of the population decline.

A large-scale

investigation, however, has more difficulty answering
specific questions on life-history changes.

It is hoped

that additional small-scale studies focusing on season
length, reproductive output, and symptoms of stress will
indicate large-scale patterns.

81

APPENDICES

82;.

APPENDIX
A.
..

'

FIGURES

83

Grove

II ___ _
Old Railroad
Grade

- -

-.• - _J.

Chalk Creek

Interstate

Figure 9. Map of study area. Dashed lines indicate
ditches censused.
Squares indicate farmyards,
habitations, or abandoned farm sites.

84

30

25

1

-1992-1993

J
I

I
I

(/) 20
U)

� 15

(l)
.0

Z 10
5
'" ''
0 ��
, �,����,��������������
, �������
' '' '' '
'' ' ' ' '

5/17

5/27

6/6

6/16

'•

'f

'

6/26
I

7/6
7/16
Date
I

I

01

' ''"
7/26' " " ' 8/5

8/15

Figure 10. Number of occupied nests present
throughout breeding season. Fillmore, Utah.
Arrows indicate beginning of grain harvest.

8/25

85

APPENDIX B.

LETTER OF PERMISSION

86

25 July 1994
I granc permission for Paul M. Meyers to include the
chapter entitled "Assessing Mourning Dove Population
Declines: Changes in Nesting Dynamics after 40 Years" in his
M.S. thesis.

William D. Ostrand

